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DETAILED ACTION 
Claim Rejections - 35 USC § 112 

1. The following is a quotation of the first paragraph of 35 USC. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

2. Claim 1 is rejected under 35 USC. 1 12, first paragraph, as failing to comply with the written 
description requirement. The claim(s) contains subject matter, which was not described in the 
specification in such a way as to reasonably convey to one skilled in the relevant art that the 
inventor(s), at the time the application was filed, had possession of the claimed invention. Claim 
1 recites, " a ferroelectric thin film, which is not the second perovskite oxide thin film, that is 
epitaxially grown on said second perovskite oxide thin film" in last two lines. Any negative 
limitation or exclusionary proviso must have basis in the original disclosure and the mere 
absence of a positive recitation is not basis for an exclusion (MPEP 2173.05 (i)). The instant 
specification does not provide support for the negative limitation. The instant specification does 
teach specific example, where the ferroelectric film is composed of a different material from the 
second perovskite oxide film. However, the specification broadly teaches the second perovskite 
oxide film is PbTi0 3 and the ferroelectric film is a Pb-based perovskite compound, which would 
encompass the PbTi0 3 used as the second perovskite oxide film. Therefore, there is no specific 
teaching that the ferroelectric film in not the second perovskite. 



Claim Rejections - 35 USC §103 
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3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

4. Claims 1, 2 and 4-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Yano et 
al (US 5,801,105) in view of Summerfelt (US 5,393,352) or Tarui et al (US 5,674,563). 

Yano et al discloses a multilayer thin film of BaTi0 3 (001)/Pt (001)/BaTiO 3 (001)/ Zr0 2 
(001)/Si (100), note column 28, lines 54-67. The Zr0 2 (001) layer reads on applicant's buffer 
layer of an oxide thin film of zirconium or of a rare earth element. Yano et al also discloses 
tungsten bronze type compounds and the perovskite compounds used are BaTi0 3 , SrTi0 3 , PLZT, 
PZT, CaTi0 3 and PbTi0 3 (col 12, In 15-55). Yano et al also discloses the substrate can be 
gallium arsenide and Si (100) (col 12, In 55-65). Yano et al also discloses a perovskite/film 
composed of zirconium oxide stabilized with rare earth metal element/silicon structure is 
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effective for improving the crystallinity of an oriented film to formed thereon, for example, films 
of ferroelectric materials and electrode films of Pt (col 14, In 20-35). 

Yano et al does not teach the ferroelectric film is not the second perovskite oxide thin 
film, that is grown on the second perovskite oxide thin film. 

In a method of using a perovskite buffer, note entire reference, Summerfelt teaches a 
SrTi0 3 (ST) or BaTi0 3 (BT) can be sued as a buffer layer between Pt and PZT. ST and BT are 
inherently perovskites. Summerfelt also teaches the ST or BT buffer improves the properties by 
acting as a diffusion barrier and ST will act as a nucleation layer for the perovskite structure of 
PZT (col 4, In 35-68), where the buffer layer reads on applicants' second perovskite and PZT 
reads on applicants ferroelectric. It would have been obvious to a person of ordinary skill in the 
art at the time of the invention to modify Yano et al by using a buffer layer of SrTi0 3 or BaTi0 3 
between a layer of Platinum and PZT to improve the properties of the ferroelectric PZT layer, as 
taught by Summerfelt. 

In a method of forming a ferroelectric thin film, note entire reference, Tarui et al teaches 
forming PZT on a Pt substrate using a PbTi0 3 buffer layer to improve the flatness of the PZT 
ferroelectric thin film (col 17, In 1-25 and col 5, In 35-67). It would have been obvious to a 
person of ordinary skill in the art at the time of the invention to modify Yano et al by using a 
PbTi0 3 buffer between Pt and PZT to improve the flatness of a PZT layer, as taught by Tarui et 
al. 

Referring to claim 2, the combination of Yano et al and Summerfelt or the combination 
of Yano et al and Tarui et al is silent to the perovskite has insulating properties, however this is 
inherent to the combination of Yano et al and Summerfelt or the combination of Yano et al and 
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Tarui et al because the combination of Yano et al and Summerfelt or the combination of Yano et 
al and Tarui et al teaches a similar material as applicant, therefore a similar material will 
inherently have similar properties. 

Referring to claim 4-5, combination of Yano et al and Summerfelt or the combination of 
Yano et al and Tarui et al teaches tungsten bronze type compounds and the perovskite 
compounds used are BaTi0 3 , SrTi0 3 , PLZT, PZT, CaTi0 3 and PbTi0 3 (col 12, In 15-55). 

Referring to claim 6, the combination of Yano et al and Summerfelt or the combination 
of Yano et al and Tarui et al teaches fabricating electronic devices, such as volatile memories, 
infrared sensors, optical modulators and superconducting sensors (Yano col 29, In 25-50). 

5. Claims 1, 2 and 4-8 are rejected under 35 U S C 103(a) as being unpatentable over Yano et 
al (JP 10-017394), an English computer translation (CT) and an English Abstract have been 
provided, in view of Summerfelt (US 5,393,352) or Tarui et al (US 5,674,563). 

Yano et al teaches a single crystal silicon substrate, a Zr0 2 thin film (intermediate thin 
film), a BaTi0 3 film (insulative ground thin film), a Pt film (conductive ground thin film) and a 
ferroelectric thin film were formed in this order (CT pg 20 [0151])). The Zr0 2 thin film reads on 
applicants buffer layer, the BaTi0 3 reads on applicant's Perovskite layer and the Pt layer reads 
on applicants electrically conductive layer. Yano et al also discloses the insulative subbing layer 
has perovskite crystal structure of AB0 3 , where A is Pb and B is Ti; this reads on applicant's 
PbTi0 3 . Yano et al also discloses the insulative subbing thin film has a (001) or (100) 
unidirectional orientation (CT pg 7 [0036]-[0038]). Yano et al also discloses the zirconium oxide 
thin film is composed mainly of zirconium oxide or zirconium oxide stabilized with a rare earth 
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metal (CT pg 8 [0045]). Yano et al also discloses a silicon substrate with a (100) orientation (CT 
[0030]). Yano et al also structure of this invention can form electronic devices (CT pg 12 
[0074]). Yano et al also discloses in the ferroelectric thin film of PbTi0 3 , where part of Ti may 
be replaced by at least Zr (CT pg 7 [0033] and pg 6 [0025]-[0029]), this reads on applicant's 
PZT. 

Yano et al does not teach the ferroelectric film is not the second perovskite oxide thin 
film, that is grown on the second perovskite oxide thin film. 

In a method of using a perovskite buffer, note entire reference, Summerfelt teaches a 
SrTi0 3 (ST) or BaTi0 3 (BT) can be sued as a buffer layer between Pt and PZT ST and BT are 
inherently perovskites. Summerfelt also teaches the ST or BT buffer improves the properties by 
acting as a diffusion barrier and ST will act as a nucleation layer for the perovskite structure of 
PZT (col 4, In 35-68), where the buffer layer reads on applicants 7 second perovskite and PZT 
reads on applicants ferroelectric. It would have been obvious to a person of ordinary skill in the 
art at the time of the invention to modify Yano et al by using a buffer layer of SrTi0 3 or BaTi0 3 
between a layer of Platinum and PZT to improve the properties of the ferroelectric PZT layer, as 
taught by Summerfelt. 

In a method of forming a ferroelectric thin film, note entire reference, Tarui et al teaches 
forming PZT on a Pt substrate using a PbTi0 3 buffer layer to improve the flatness of the PZT 
ferroelectric thin film (col 17, In 1-25 and col 5, In 35-67). It would have been obvious to a 
person of ordinary skill in the art at the time of the invention to modify Yano et al by using a 
PbTi0 3 buffer between Pt and PZT to improve the flatness of a PZT layer, as taught by Tarui et 
al. 
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6. Claims 1, 2 and 4-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Yano et 
al (JP 10-017394), where US 6,121,647 is used as an accurate translation of JP 10-017394, in 
view of Summerfelt (US 5,393,352) or Tarui et al (US 5,674,563). 

Yano et al teaches a single crystal silicon substrate, a Zr0 2 thin film (intermediate thin 
film), a BaTi0 3 film (insulative subbing thin film), a Pt film and a ferroelectric thin film were 
formed in the described order ('647 col 26, In 40-60). The Zr0 2 thin film reads on applicants 
buffer layer, the BaTi0 3 reads on applicant's Perovskite layer and the Pt layer reads on 
applicants electrically conductive layer. Yano et al also discloses the insulative subbing layer has 
perovskite crystal structure of AB0 3 , where A is Pb and B is Ti; this reads on applicant's 
PbTi0 3 . Yano et al also discloses the insulative subbing thin film has a (001) or (100) 
unidirectional orientation ('647 col 10, In 15-55. Yano et al also discloses the zirconium oxide 
thin film is composed mainly of zirconium oxide or zirconium oxide stabilized with a rare earth 
metal ('647 col 45-67). Yano et al also discloses a silicon substrate with a (100) orientation ('647 
col 9, In 60 to col 10, In 15). Yano et al also discloses the film structure can form electronic 
devices ('647 col 16, In 5-20). Yano et al also discloses in the ferroelectric thin film of PbTi0 3 , 
where part of Ti may be replaced by at least Zr ('647 col 9, In 55-65 and col 8, In 10-67), this 
reads on applicant's PZT. 

Yano et al does not teach the ferroelectric film is not the second perovskite oxide thin 
film, that is grown on the second perovskite oxide thin film. 

In a method of using a perovskite buffer, note entire reference, Summerfelt teaches a 
SrTi0 3 (ST) or BaTi0 3 (BT) can be sued as a buffer layer between Pt and PZT. ST and BT are 
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inherently perovskites. Summerfelt also teaches the ST or BT buffer improves the properties by 
acting as a diffusion barrier and ST will act as a nucleation layer for the perovskite structure of 
PZT (col 4, In 35-68), where the buffer layer reads on applicants' second perovskite and PZT 
reads on applicants ferroelectric. It would have been obvious to a person of ordinary skill in the 
art at the time of the invention to modify Yano et al by using a buffer layer of SrTiCb or BaTi03 
between a layer of Platinum and PZT to improve the properties of the ferroelectric PZT layer, as 
taught by Summerfelt. 

In a method of forming a ferroelectric thin film, note entire reference, Tarui et al teaches 
forming PZT on a Pt substrate using a PbTi0 3 buffer layer to improve the flatness of the PZT 
ferroelectric thin film (col 17, In 1-25 and col 5, In 35-67). It would have been obvious to a 
person of ordinary skill in the art at the time of the invention to modify Yano et al by using a 
PbTi0 3 buffer between Pt and PZT to improve the flatness of a PZT layer, as taught by Tarui et 
al. 

7. Claim 9 is rejected under 35 U.S.C 103(a) as being unpatentable over Yano et al (US 
5,801,105) or Yano et al (JP 10-017394), where an English computer translation (CT) and an 
English Abstract have been provided; or Yano et al (JP 10-017394), where US 6,121,647 is used 
as an accurate translation of JP 10-017394; in view of Summerfelt (US 5,393,352) or Tarui et al 
(US 5,674,563), as applied to claims 1,2 and 4-8 above, and further in view of Moon (US 
5,744,374) orNashimoto (US 5,834,803). 

The combination of Yano et al ( c 105) and Summerfelt or the combination of Yano (' 105) 
and Tarui et al or the combination of Yano et al ('394) and Summerfelt or the combination of 
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Yano et al ('394) and Tarui et al teaches all of the limitations of claim 9 including a Zr0 2 layer 
on a silicon substrate, as discussed previously, except the buffer layer comprises Y 2 0 3 

In a method of forming a ferroelectric film, note entire reference, Moon teaches a Silicon 
substrate and a yttrium oxide (Y 2 0 3 ) film over the substrate and a ferroelectric film formed over 
the yttrium oxide layer (col 4, In 40-55). Moon also teaches when a PT (PbTi0 3 ) ferroelectric 
film is formed on the yttrium oxide film it is possible to form a good quality ferroelectric film 
can be formed on a silicon semiconductor substrate (col 4, In 1-15 and col 5, In 1-5). It would 
have been obvious to a person of ordinary skill in the art at the time of the invention to modify 
the combination of Yano et al ('105) and Summerfelt or the combination of Yano ('105) and 
Tarui et al or the combination of Yano et al ('394) and Summerfelt or the combination of Yano 
et al ('394) and Tarui et al with Moon's yttrium layer between a silicon substrate and a PT layer 
to form a good quality film. 

In a method of forming a ferroelectric film, note entire reference, Nashimoto teaches a 
single crystal substrate 1 of silicon (100) (col 3, In 65 to col 4, In 5 and col 10, In 20-35), an 
epitaxial buffer layer 5 of MgO, Zr0 2 or Y 2 0 3 (col 4, In 10-15), a first ferroelectric thin film 
layer 2 and a second ferroelectric thin film layer 3, thereon. Nashimoto also teaches the first and 
second ferroelectric thin films include AB0 3 type ferroelectric substances such as LiNb0 3 , PZT, 
BaTi0 3 and PbTi0 3 (col 4, In 16-67 and col 10, In 35-40). Nashimoto also teaches a PbTi0 3 
(001) film grown on a buffer and the PbTi0 3 is a perovskite (col 10, In 41-67). Nashimoto also 
teaches the first and second ferroelectric thin films may be formed from different ferroelectric 
substances (col 4, In 55-60). It would have been obvious to a person of ordinary skill in the art at 
the time of the invention to modify the combination of Yano et al C 105) and Summerfelt or the 
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combination of Yano (' 105) and Tarui et al or the combination of Yano et al ( c 394) and 
Summerfelt or the combination of Yano et al ( £ 394) and Tarui et al Zr0 2 layer by substituting 
Nashimoto's Y2O3 layer because substitution of known equivalents for the same purpose is held 
to be obvious. (MPEP 2144.06). 

Response to Arguments 

8. Applicant's arguments with respect to claims 1, 2 and 4-9 have been considered but are moot 
in view of the new ground(s) of rejection. 

Conclusion 

9. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Matthew J Song whose telephone number is 571-272-1468. The examiner 
can normally be reached on M-F 9:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on 571-272-1465. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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